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IMPLEMENTATION AGENDA SMART INDUSTRY
2018 - 2021
S M A R T  I N D U S T R Y  4 . 0  D U T C H  I N D U ST R Y  F I T  F O R  T H E  F U T U R E

www.smartindustry.nl

Ministerie van 
Economische Zaken 
en Klimaat

Smart Industry is a initiative, started 2015, by:
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010Works - 24TailorSteel - 3Devo - Acknowledge - Actemium - Adversitement - Aebi Schmidt - Agentschap Telecom - Air Liquide - Airborne - AkzoNobel - Allseas - Alten - Altrex - Ampyx
Power - Anton Tijdink Opleidingen - ArtEZ - Asset Health Dynamics - Auping - Author-e - Autodesk - Avans Hogeschool - AWL-Techniek - Benchmark - Berenschot - BeScope Solutions -
BlueTea - Boskalis - Brabantse Ontwikkelingsmaatschappij (BOM) - Brainport Industries - Bronkhorst High Tech - CIC - CIG Centraalstaal Groningen - City of Rotterdam - CLICKNL|DESIGN
- CoBLue - Contour Group - Cooperatie Freshteq.NL - Cordis Automation - Correlian - CRV en Agrifirm - Da Vinci College. - Damen Shipyards - de Cromvoirtse - de NOM en 40 bedrijven -
De Waal - Deloitte - Delphino Consultancy - Delta - Deltion - Demcon - Demokwekerij Westland - Design Academy Eindhoven - Dinalog - DOW Benelux B.V. - Drente-college - Dutch
Makers Valley - Economic Board Groningen - Ericsson - Etteplan - Eurotechniek - Exact - Exerion Precision Technology - Festa Solutions - Festo - Figo - FME - Fokker - Fontys - Founders:
TU Delft - Fourtress - Frauenhofer instituut - Friesland Campina - FujiFilm - GHC - Goma - Grace Systems - Gröninger Cleaning Systems - Gunnebo Doetinchem - H Fabrication - Haagse
Hogeschool - Hanzehogeschool - HAS Den Bosch - Heemskerk Innovative Technology - Heerema - High Tech Systems Centre (TU Eindhoven). - Hoekman RVS - Hogeschool van
Amsterdam - Hogeschool Zeeland - Holst Centre - Hoogheemraadschap Hollands Noorderkwartier - Huawei - Huisman - HvA - IBM - ICL - ICT Automatisering Nederland - IFF - IHC - IJssel
Technologie - IMS International - InHolland - Innclose - Innovation Quarter - InnovationQuarter - Inteliments - Interman - ISAAC - Isah - Jansen Metal Products - Jumbo - Kaak - Kaptein
Roodnat - KEC - Kennis- en Innovatiecentrum KicMPi - Kennispark Twente - KE-Works B.V. - Kinkelder - KLM - KMWE - Koninklijke Marine - Kotug - KPN - Krohne Altometers -
Label/Breed - Label/Breed - LAC - Lacquey - Landre - Landstede – MBO - Lemtech - Lincoln Electric - LIOF - Livit - Logic Technology - M2i Grootbedrijf: Huisman - Mainnovation -
Maritime Campus Nederland - Metatronics - Metropoolregio Rotterdam Den Haag - Midpoint Brabant - Min. van Defensie - MKG - Moba - Mobile Shutdown Systems - MRIguidance -
Nationaal Lucht- en Ruimtevaart Centrum - NDIX - Nederlands Instituut voor Lastechniek - Nederlandse luchtmacht - Nefit - Netherlands Maritime Technology - Neways - NLR - NOM -
Norma - Nova College - NTS Group - NV REWIN West-Brabant - OMRON - Omron Europe B.V. - Oost NV - Opleidingsbedrijf Installatiewerk - PAL-V - Pan Oston - Parthian - Philips
Drachten Rijksuniversiteit Groningen - PM Group - Polynorm - Port of Rotterdam - Prezent - Primoteq - PRIVA - Profit Consulting Eindhoven - Provincie Noord-Holland - PWN - Rabobank
- RDM Makerspace - Regio Drechtsteden - Rijksuniversiteit Groningen - Roadmap Next Economy - RoboValley - ROC Graafschap College - ROC Tilburg - Rosendael Twente - Rotterdam
University of Applied Science - Royal IHC - Royal Wagenborg - RUG - Sabic - Samure - Sanderink Technology Center - Saxion Hogeschool - Scheepswerf Slob - Sitech Services - Sofon -
Spark - Staja Constructie - STC Group - Stenden - Stichting Development Center for Maintenance of Composites (DCMC) - Stolt Tankers - Stork Thermeq - Strategic Board Delta Region -
SURF - Sustainder - Tata Steel - TE Connectivity - Technologies Added - Thales - Tilburg University - Tiobe - TNO - TomTom - Topic Software Development - TPAC: Saxion met cluster MKB
ondernemingen - True Information Solutions - TU Delft - TU Eindhoven - Ultimaker - Unit040 Ontwerp - Universiteit Twente - USG Engineering Professionals - UT/CTIT - VABO
Composites - VAF - Valk Welding - Van Lierop - Vd Borne - Verkerk - Verum Software Tools - Video Agency - Vidinexus - VIRO - Viscon - VIV - VMI - Vodafone - Volkerrail / Volker Staal &
Funderingen - Vroon - Wärtsillä - WidgetBrain - Windesheim - Wivé - Wive Techniek - Wolf Pack - WUR - Xilloc - Zimmer Biomet - ZLTO

SMART INDUSTRY FIELDLABS PARTICIPANTS BY 2017 – COMPANIES (Large and SME), Knowlegde & Education Institutes and Govermental organisations: 

Content
Introduction and main message  

Technologies accelerates and we need to retrain everyone

But how is your business going to change?

Implementing Smart Industry

Summary & Questions
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Cornelis Corneliszoon van Uitgeest
Inventor (1593) enabling Holland’s Golden Age (1600-1750) 

Sawing a tree took 2 men 30 weeks

“besonder creckwerk” 
3 saws at 120o

Cornelis Corneliszoon van Uitgeest
1593 patent sawing mill – did not work

1597 the improved crankshaft

Now sawing a tree took 1 week
That is an improvement of 30 x

By 1670 the Dutch had more then 
5000 windmills and world largest fleet 
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1600 Saw Mill
180 years, 6 generations

1780 Steam Engine
110 years, 4 generations

1890 Conveyor belt Mass prod.
70 years, 3 generations

1960 Mainframe, PLC, Robots
40 years, 1 generation

2000 Internet (of Things)
?? 25 years, < 1 generation

2025 Servitization/Sustainability
Agile/Metropolitan Manuf.

Industrial is changing faster

4th Industrial Revolution = Smart Industry:
acceleration of digitalization in Industry

85-95 75-85 

costly
Field-

busses

CAD/CAM
machine

languages

Proprietary Proprietary 
robots, NC

hardwired
machinery

95-2005

Adv. 
Control 
Softw.

Mecha-
tronics

Fourth
Industrial

Revolution

Ethernet

Open
Source

Affordable
Intelli.

Sensors

2005-2015

Goal of the 4th indus. Rev. in Manufacturing:
of (Smart) Products

Lot size n=1 for the price of mass produced,
produced (and recycled) in flexible, highly 
automated, zero-defect, smaller fabs , close to 
the customers: 
Metropolitan or Agile Manufacturing

Goal of the 4th Indus. Rev. in  Process Ind.:
Improved performance by (smart) services by          

interconnecting many sensors, physical 
models and big data technologies for (smart)
production and monitoring and maintenance

3rd

4th
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4 Generations in ICT

85-95 75-85 

Comm.
(Telco’s)

Softw.
(Micro-
Soft)

PC
Hardw.

Mainframe
Hardw.
(IBM)

95-2005

Softw.

Mobile
Phone
Hardw.

Platforms
web/cloud
(Google)

Death of 
distance

Open
Source

Micro-
systems

2005-2015

A Dollar a Day

Platforms with Services 
Monitoring & Simulation (Digital Twins)
Use of Big Data & Physical Models
Apps & Services (Predictive Maintenance)

Metcalfe’s law for networks
the value of a network is proportional to (n2) the 
square of the number (n) of connected users

10 100 1000 MB/day

$/MB/d

0,1

0,01

0,001

1980

1998

Wired bytes     

2002

1990

1

1

10

Prediction

2010-..

1995
1999

2002 Mobile bytes

1 

10 

100 

3 90 989 1800

Moore’s law
for electronics

MIPS

Costs/MIPS

Mainframes

PC's

2->4
5->25
12->144

Internet of Things: 
1000 Billions (100 x > humans)
intelligent push-pins and
flexible elec. with PC power

Moore’s law for electronics & 
Doubling transistors/sq mm2 
every 18 months

Services
• Electronics in products evolved into 

smart products with more and more services
– services with a digitized piece of hardware (servitisation 4.0) 
– unique personalized products (personalisation 4.1 ) 

• Smart services – servitization with client/server platforms
– The evolution from OEM producer to solution provider

• E.g. remote monitoring for conditioned based maintenance, car-sharing, …

– The battle on platform dominance
• Asset light platform companies – Uber/Airbnb is a taxi/hotel company without taxis/rooms, manufacturing uber?

• Smart products – personalisation with distribution/devices
– Locally produced, used and refurbished/disassembled/recycled with metropolitan manufacturing

• (Factory 4.0 / multi-feed stock & process intensification Chemistry 4.0)

– Each unique product will have it’s product life blockchain, starting with capital goods that are leased 



5-11-2017

6

Towards Smart Products and Services

Cost driven
Traditional industry – Mass 

Competition driven by use
of Information     ICT industry

Selling Boxes
Total cost of 
ownership Customization Solution Selling

Smart Products: Personalisation
Smart Services: Servitisation
=> Smart Industry 

85-95 75-85 

Comm.
(Telco’s)

Softw.
(Micro-
Soft)

PC
Hardw.

Mainframe
Hardw.
(IBM)

95-2005

Softw.

Mobile
Phone
Hardw.

Platforms
web/cloud
(Google)

Death of 
distance

Open
Source

Micro-
systems

2005-2015

A Dollar a Day

Metcalfe’s law

Smart 
products &
services

Blockchain
platforms

5G +  fibre
Everywhere
connectivity

+
distributed
systems

2015-2025

IoT
1000 B

Personal Bank (bitcoin)
Personal Medicine/Food 
Personalized Transport 
Personal ”Facebook’

Moore’s law

Servitisation with asset light companies
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Never every in mankind:
Everyone’s job changes completely within working life 

Industrie 4.0 of Smart Industry (in Netherlands): acceleration of digitalization of industry

but we also see Smart Health, Smart Mobility, Smart Finance (FinTech), Smart Grid

Smart Society: all jobs will face digitalization

Everyone’s job changes completely within working life
and we can’t afford to lose skilled people   

35 years and above did not got Internet before 1997 at high school when they were 15+

35 year today implies retirement at 70 year, still 35 working years to go

How will we (re-)train every one between 35-60 year for?
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8M = 8000K jobs, 40 cohorts of 1 year    of 200k people 

Tomorrow we face an empty human resource pool

2008-
2016

2016-
2022

2008    2016
61 y    65 y Reti. 21 y

8M, but now less young people and more baby-boom retirem.

Economic tension by 2022: 400K unfilled jobs while digitalization accelerates 
“You can’t afford to loose any 35+ technical schooled employee”

200k/y `
`
`
`

`
`
`
`

100k/y`̀

150k/y 250k/y

800k top

0k/y

Unemployment pool from crisis + postponed retirement

`
`
`
`

`
`
`
`

200k/y`̀

Content
Introduction and main message  

Technologies accelerates and we need to retrain everybody

But how is your business going to change?

- product evolution and innovation – driven by tech & econ.

Implementing Smart Industry

Summary & Questions
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100

75%

75 200

150

= (0,75 * 0,75) = 56% 75%

Costs, price=result+profit, efficiency, effectiveness, productivity, performance

Value Creation: Added value = Price - Cost

Price

Cost

today

Added Value

Price component 1
Price component 2

Price component 3

Assembly costs

Price component 4

Transport costs

tomorrow ?

Hardware

Service
Delivery
Costs
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But the added values shrinks over time

Priceyesterday

Costtomorrow

yesterday today tomorrow ?

Costtoday ? Pricetomorrow

Added Value

Added Value (yesterday)

Priceyesterday

Costtomorrow

yesterday today tomorrow ?

Costtoday ? Pricetomorrow

Added Value

Added Value (yesterday)

What do we know on the price (? market) 
versus costs (learning curve)
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old
technology

current tech. 

old tech. 

new technology 

Examples of technologies: 
CPU’s (4004, 8080, 80286, i5, ..)
hard disks (8”, 5MB ….. 2.5” 1TB)
mainframe, mini, micro computers 
TV CRT, LED screens, OLED
telephony (speech), internet (information), blockchain (value) 

saturation

Product Life Cycles – the Substitution Process

Product Life Cycles

CASHCOW
market leaders
(- cost reduction 

- life extension)

Price
&

size of
market

STAR
focus on speed

and market share

Old

Current

New

STAR
focus on speed
& market share
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Content
Introduction and main message  

Technologies accelerates and we need to retrain everybody

But how is your business going to change?

- product evolution and innovate your product/services

- challenges, next to innovating your product

Implementing Smart Industry

Summary & Questions

Challenges

4M          5M         5M        7M       27M       170M     6B 

Agriculture age 1800: 
Till 1800 from 10M to 1B humans (100 x)
from hunting and fishing to agriculture

Industrial age: how wrong Marx was
Since 1800 making & transportation 
of goods improved (100 x)

2000 and beyond: resource challenge
From 1B to 5B middle class consumers
we can’t continue to plundering the earth 
resources, burning fossil fuel and dumping 
waste, we need to become sustainable 

What can innovation offer?
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Europe and the US have already depleted a 
significant part of their accessible resources

Sources: Raw Materials Data, Stockholm 2004, Sames, Raw Materials Group

Remaining relevant resources of other
minerals 

“rare”: Cu, Sn, Ni, Sb, Ag, ….

“trace”: Pt, In, Se, Ga, ….

Extremely energy-intensive to extract

Source: “Exploring the 
resource base”  by Brian J. 
Skinner, Yale University, 2001

Mining is in the end an energy challenge too 
Mineralogical barrier for elements < 0.1% (mass) earth’s crust
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Passing through the bottleneck
What ever we can do & innovate now to reduces the future crisis

Proper and timely action:Denial, disbelief and blind optimism:

Armin Reller, 2009

Industrial Technologies: creating value at smaller scales

Food structures made with (crude) 3D/Additive Manuf. printing

Trend Manufacturing: Meter sized metal constructions (pre 1950)
Value create at Electronics tubes at millimetre precision

Micro electronics 
Nano lithography

Trend Processes: Meter sized vessels and refinery columns (400y)
Value create at Process Intensification at mm scale Lab-on-Chips

Micro droplet printing, or jetting
Nano manipulation at molecule level

Trend Food Preparation: Mixing in pots & pans to …
Value create at       controlling food & nutrients at millimetre level 
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Goals: Increase Productivity with
Digitalization and Sustainability

Results       Products & Services
Productivity improvement  =  ------------

Costs Production & Skills

Results = innovative, new products with higher value

More customized products, with faster delivery time, 
for price of mass produced standard product from stock

Costs = less (material) resources, less CO2 consumption

New constraint: cyber secure operations (if hacked, huge costs)

Your chances with
Smart Industry

Smart
Products

Smart
Servitization

Smart
Production

Smart
Skills
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Actionline 1: Awareness - Capitalising on existing knowledge

• Informing a wide target group, businesses, about the developments (industry 4.0)
• Entrepreneurs got to work

Actionline 2: Fieldlabs – accelerate developments by sharing to reduce risks

• Industrial enviroments where Smart Industry solutions are developed, tested, 
implemented as well as where people can learn to apply them

Actionline 3: Conditions – Strengthening the foundation

• Knowledge & Science roadmap
• Skills, life-long learning
• ICT, software tools, cyber security, trusted/shared data and standards

Smart Industry Action plan 2015 - 2017

Smart Industry Fieldlab

Smart Industry: the acceleration of digitalization of industry

Fieldlab: An industrial environment where Smart Industry solutions are 
developed, tested, implemented as well as where people can learn to apply them. 

Criteria for a Smart Industry fieldlab
- Innovation eco-system
- Regional focus
- Radical innovations
- Interconnect higher & vocational education 
- Training Human Capital 
- Identification and application of new rules & standards
- Location with a program manager 
- Program with 3+ year plan and multiple projects on    

innovation and education
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BIG DATA IN THE FACTORY
PHILIPS DRACHTEN

High-precision sensor technology
Big data analytics & machine learning
Next generation factory automation

High-precision sensor technology
Big data analytics & machine learning
Next generation factory automation
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COLLABORATION FIELDLAB: 
SMART CONNECTED SUPPLIER NETWORK

Collaboration in the supply chain
Interconnecting ERP and PLM systems
Collaboration in the supply chain
Interconnecting ERP and PLM systems
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Fieldlab Smart Connected Supplier Network (SCSN)



5-11-2017

20



5-11-2017

21

7 + 2 TRANSFORMATIONS (draft)
Transformaties Doelstelling transformatie Voorbeelden

1 Servitization Van productleverancier naar serviceprovider Onderhoudsvrij produceren

2 Smart Products Producten worden slim en zijn altijd digitaal verbonden. Ultra personalized products 
Intelligentie in producten

3 Networked 
factories 

Nederlandse bedrijven zijn in 2020 digitaal verbonden en
wisselen cyber secure data uit

Data delen / cyber security
Blockchain apps

4 Production systems Van groot serie productie naar enkelstuks productie op maat Enkelstuks productie n=1
Additive manufacturing

5 Manufacturing 
technologies

De nieuwste productietechnologie voor smart industry High precision equipment
Robotisering & mechatronics

6 Digital Factory Het product, alle processen en de gehele fabriek intern digitaal
gesimuleerd

Digital twin, zero defect
Digitalisering van het product 
t.b.v. ontwerp tot aan afdanking. 

7 Human centered 
production

De mens in de productie omgeving wordt maximaal
ondersteund door nieuwe technologie

Inclusieve technologie
Virtual and Augmented Reality

1 Eco Factory Minimal resources and energy use Recycling

2 Smart Industry,
Skills & society

Industry en maatschappij benutten deze ontwikkeling
maximaal over en weer

Smart respons, skills, wetgeving

Goals: Productivity increase with

Digitalization and Sustainability

Results       Products & Services
Productivity improvement  =  ------------

Costs Production & Skills

Results = innovative, new products with higher value

More customized products, with faster delivery time, 
for price of mass produced standard product from stock

Costs = less (material) resources, less CO2 consumption

New constraint: cyber secure operations (if hacked, huge costs)
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Applying Smart Industry in your Factory

Aw
ar

en
es

s

Fi
el

dl
ab

s

Co
nd

iti
on

s Assessment

Transformations 1 2 3 4 5
1 Servitization *
2 Smart Products *
3 Network factories *
4 Production sys. *
5 Manufac. Tech. *
6 Digital Factory *
7 Human centered *
1 Eco Factory *
2 Skills & society *

Current level Wanted level

Acquire awareness
(internat.) exhibitions/literature
visit factories & fieldlabs in your region
investigate conditions (ICT, Skill, Knowlegde)

Assessment
determine your goals, current and wanted status

Collect improvement/project ideas

Select those that contribute most to your goals

And start implementing

Content
Introduction and main message  

Technologies accelerates and we need to retrain everybody

But how is your business going to change?

- product evolution and innovate your product 

- challenges on resource and energy (CO2)

Implementing Smart Industry

Summary & Questions
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Smart Industry - summary message 
Smart Industry: acceleration of digitalisation of industry

Smart Industry, more then Industry 4.0, implies

• Servitization (Customization of capital goods & smart, personalized products)

• 4th generation, smaller, flexible, networked factory with jobs-back-to-town

• With IoT, Robotics, Blockchain, responsive/inclusive technologies 

• And in which we need every one with tech skills to stay on board

Increase the digital skills of every one, not only business leaders, workers and students

So entrepreneurs can create new businesses and jobs and all in society can benefits


